mm • ±*mmffi<DMmmu£-vte. (200kg f/mm 

2 u±) fim^mzn&m&frz. scr, scm, sNCMii^iciM 
m An^t^sii Anmm &m v w iz&m £ nx v *z a«, -m. 

ttm$)ma]£ (~ 1 5 0 k g f/mm 2 ) ^fragffl-f £U >? 4" 
K*«*J:WK*fi'&4MP! (0. 4 5-0. 6fi»%C) tCi^TO^Ati^© 

rf. mm<D£o\Z 15 0kg f /mm 2 J^±cO^®/ETT^fflb7t^^«tf y 

a^raa****. &fc. mmmxnmitmmz^xit, 230kg f/mm 2 

j&&m&-tftX'tsL^mm&$> : bo 

i&twx: 5urMm^mm^^rz^zu^nrch(Dx\ m 0 
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m<Dmmm%\n\z&^x*—7,^^ v*\z\%thjEmm\st£^v, t\, z 

r, Nb, Ta, Hf ©5^©-i^±«#l, sa6<t«l*«k^/*fcttlSa6^ 
1 *5«fctf/£fcttS i £#<^iJDl>fcg»W£ffl^T, 3 0 0"CT©ffiB?US! 

fflttte&tf^vmmjjm&mm-rz z t ^iw^ h<Dx&z>. 

S:$k)&Atl%m&ffilsfeSNCM8 1 5, S CM 4 2 0, SCr 4 2 0, SM 

nB4 2ong (s^na^si) k^v>t\ *rtiz ftsmmms&m (tr^ 

^>^3$3D &MJI3 7 5-2 2 0 kg f /mm 2 <AiBHT^HP£Lfcii£m, 

1 O 7 0^-eif y^>Wfi£L#}#)£@J£te2 10kg f/mm 2 T^D, &® 

bet tr v >t?*m$L b fefeifta«^®ecD^;i/^ >+k h *b © x*g¥«igfcj: 4 

~4. 2° (CM^^i<tfeiCte«j®*^®S^43liT0^$>C«^8e)e>tl?>o 
S 5 5C^i^iAniIblI(lioTHRC6 1~6 2lCP3^b 

fc&atMfco^T, iE2 5 0 kg f ymm 2 -v(Dmmmf£^m^mm^rz 
1 0 7 mmx¥ y^y^tm^m^mm^mti sokg f/mm 2 i: 

&0* ®J£2 5 0 kg f /mm 2 Ttf^^>^^^^bfc^i!j®(D-7^^>1t-r 
hffi©X^««MfBS^m^^n<h{5^|Hlil{C3. 6~4. 2° JcM4» 

(1) (0. 7 71I%C) tCOViTfc-eoteKliSJESiS* 
^H»Si3£bfc*g*, 1 0 7 llIfeT*tf^^>W^b^§®EE^S«2 3 0~ 

2 4 0 k g f /mm 2 T& 0 , ««pg $ts&M$vmmmmm<&mhm-- 
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sfcMtc mwmw&mvrz&ffimmm (2) (0. 8 5ii%c, 0. 43 

1 O 7 ®&T*¥y^>¥fim£.lsith6b2>W!£tfm£2 6 0~2 7 0 kgf/ 
mm 2 -e&9, MtZXtirmmm (1) (0. 7 7fi»%C) (D&UiSffi^iCJt^ 

;i/^>im bm-£&m®z>M&frt>. mi. ommxmmti. 5it%®cr 

^tt§SUJ 2 £8 4 0^f)iAnfetl:HRC6 2. 5 J; o \zm 

L#}*63®J£#H3:«2 7 0 kg f /mm 2 T* 0 , fu f E^#r$l (D^ttlhfe ^IrI 0 
3£S£^U ®EE2 5 0 kg f /mm 2 Ttf 

>+J--T h^OX^¥#^t»IBg^0l^©^-niS^|W]tll(C4. 2-4. 5° 
ftmZ^&frtbiZ. WMllfcSUJ 2£jtolMS9 5 0-9 8 0131? 

mmm%Anistch(D<Difcmffifc i &fetf9c<D8 4 o'c^^^Anb^fcco^it^ 

T, 3 0 0 kgf/mm 2 l:^i$nTfeO, :Og|«MiM0. 

3 5mm%(D^mm^^y^-( bm^\zmmt^^y^^ bmr?wmi of* 

hm^(DTPS^»^2^«%, ^Ktt5M%iLT, ±PK#ifc»£U 0 
2 el', &km&0. 46, 0. 55, 0. 66, 0. 77, 0. 8 5il%^ 

mzn&mmm&s 2 ot^bixn, 100-35 o < c-r^3Btr B iiEML^c<h 

7 s -* (^J^r^J, fg2 6#2 8 0§,P26) £##lCLT^L££y£, 

-?;io : ->+M' htg^x^w©^ - 4 . 2°jzt^m$Mm^HRC 5- 1—5 

3(c:MM^n^^tcS^ L, ^JA^S^fl/l^«^S^^iiS^«« 0 . 7 ~ 

o. 9mm%izm&-£tiT^z>z.t$:^n\z-?z>£. ^(Dffimvi&mum£3 o 
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zmiz^Tmrnm^mmmmzn. mt-r^z.^z^x. 
3L-?z>z\t&wt>fr\zL. z<b\z, mmfaAnmmm&cDify^ytftfim&'&z 

X$>Z> Z\ £ £BJ ZfrlZ Vfco 

s cm 4 2 omizMi%ffiAnmm&mvrzmmmkm<D3 o otiib 
mzt. m\zffixnmm*Mi<fc$iffimmm<D3 o or^MU®$©it^(c43v^ 
TjiEmL.^bJgJn;'i4^*fr-g)C r , m o <D&mmz£/vzmm-znt£.^rz.mz. 

l£ih3Wg£&<3;i<h, 45«fctf, WSB^^f^mfH (2) (0. 8 5ii%C), S 

u j 2 (D&mmHz&mo&wftm r> \zmmtf o . 1 ~ 1 . 5 u mtDti^t 

mmwmiz&tfzmmmnifcmmxmmttz&fimnfc-t* >^-r b 
ic £ o r^g c $ n, k & vt & s^ffiiait <d«« ^ wjs^ttoefeii k 

«k5uitti5rao (^K^^m^imiP?^). -e©W«6##tt*«J:0Sa* 

4>fcV>V, Ti, Zr, Nb, Ta, Hff«t^MC»l, M (C, 

&43, Sffi£<DSKSSlAntJ:Sbfy^>^3fiStl^^± (ISPmax=2 
3 0kgf/mmm) {cWAS^^An#*lStf<h tttt, ^;U^®EE 
©gfWBtfffcg^T, IliiWO. 3{£©Jtig9f?8Jrl£# (R=0) <7)^^5t 

m izmz. zmts wistfe £ n« a*, -e© tn^tttts shr c 5 3_- -trig 

©^Wi*^^ hffixUMiMMg 

(HRC=5 3) £@#>T=k<-&IfcLT&9, 
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o , cfc#M-r^>^Ttr^^>w^-r-5ci^e>, 3 0 0 "cherubs 

/i<tfePmax = 2 3 0 kg f /mm 2 t:iA^©HRC 5 3£l±X&Z> 

ta&zziz, mmm2^m$.-?z>&o\z, fcm&o. i~i. oti%ttt 

HRC=36X/"C (fi*%) +2 0. 9 

Ttej&sn, z<D&2*mm\zisT&mGr&7tm<D3 o ot^Hb^fw 

HRC= (36X/C (fi*%) +2 0. 9) +4. 3 3 XS i + 
7. 3XA1 (ii%) +3. 1XV +1. 5XMo (fi»%) +1. 

2XCr X (0. 4 5+C 

&j£ft<D<&m& (11%) 5 ™£L£:o 

^T^tC ^BJtC*5ViT«, 'Pfc<th0. 5-1. 5 V, 
Ti, Zr, Nb, Ta, Hf 0-lW©^i$O. 2 — 2. OMMX^ 

m?%££%\z^nz<D&&Kmfr$te&¥*%ffi.mtfo. 2~5wmom. 

^b#l43ck^^^©-a^±^0. 4-4. 0ft«%^$ntl^iW2; 

fb#i, ^b4*j*«ktx^<k«j©— aw±*to. 4-4. o^i%^t$nt^5 

5. ofcm%*mttm&izizmtm&v^ 

mz\^EE'%\zmWW\zl^^^7^y^^mm\ZU^ ZL tAWZtlT^Z Z\ t 
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H<jie^M^^> ai*.**. Tic, v 4 c 3 £vrcm&itt. tic, v 

4 C 3 c7)ita^n^n®^4. 9gr/cm 3 , 5. 6 5gr/cm 3 tfe^e<h 
0. 2fi»%(DT i mulZ^-DT (0. 2 5fi»%©T i C;Wj££*0 

h^<DV(Dmmfimmxgt£^ (i^-eo. 3ii%v) c<t 

^IbT, 2. 0lt%(DV^Dt:J;oTS^2M%(©V 4 C3*W^tl?. 
Wm&O. 2-2. 0«*%£L£: o 

t->im bmn&'&z>fr®(Dmm&kmm (0. 3-0. 911%) ££&:bi±T 

wimtiz&^Tit. 0. 2~o. 8mm%\zMmvT£><z\tj)W&v^z\£i,$ 
&rc, mtE^mm^mmi^m^mmn^mmmz^mr^r^zit. m 

^tl^t«TfeoT> ^n^(D^mMt.VX\^ ii^©SUJ2Tt 
*>^-r V<Dft®Mm (0. 2-1. 5^m) ^£0. 2wm^±*«b<> 
J&>^, fil^B#©ffi^^cDT^^^14^#aLLfe«^f3«5Mm^T^UT^< 

^<h^M*n^o mmm<nm&&mzj:2_TjbM®4£^ 
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©i^&jnfS&ig^Anicj^T, fe®j®e©iB^-x^^-r hmg^As 

TMl 0#«±fc$K»IHfcU 8®*— X^-f hfi£l 0-5 0#«^^@$# 

(Dmmmmz^x, 50kg f /mm 2 u±(Dj£m?%mfoi)&mmztt5--rz> 
tmmni&ttw&bm** m&*z>&?\zm.mm ess so \zr\c, v 4 

C 3 (No. P7, No. P2) ^^SS[^i±fei«^^An#*^«^SCM4 

m(D±.g-&m7LZ> z. tiz&m vx^&ztmnzfrxfo o , ^^iS^^Ati 

©fls^mina* 000-1050-0 '&\zmAnmm*ffi-rmm$LffiAn&mm 
-r^>z\t\z^x. mmmm\z^f^)\/^->^ bnttwzi um&rf<Dmm 
hm^mmvxi o^mx&LT^m^^^z.th, i&mommv 

< > mtzmnnttmxhm&ftmmm^ < , wai© s u j 2 a 
nmmmm<D-t*>5^( h^mm mi o*m»%> ^iiti o^«%^w^ 

#flt% <h-T£ d <k**$F£ LVi 31 tWM £^T&5. 

^chit'O 0 0-1 0 5 Otit^Til^C, ^AfiiU^&^AnfflSIt U 
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Atim<km&j&j&2-&z>zi2i!>mis<* ^rci&^m^m^rzm^z^xitm 

*3WTfcJU 7x7-fhffi (aFeffi) >*-T btfi&&'TZW&\Z*S\ f *Ts 

■t*>?-f hizmhmmizmm-r^^Ttmc r *wm*¥\zo. 3~i. 511% 

©IBfflT^iPb, £<B>{^ -fe^>^-f b^tCC r £2. 5—10. 0S»%<£>$5 

(DC rOliSCiot^^nSfcOTfeO, 0 O'CT^CZlffimja 

2 8fg£»l®T5£<fca*»SnTV>5 (6 0 0X:mmX'^3 5{g)o £CDC r<£> 
^•f h<DH*§*g#f tt01tC^Sn«»JDl»iaaPtC*3^5Fe-C-M (•&• 

*<D&mmmhmi<^mmt£mitm*<DA&&mz>Mm<D£o\z, M7tmmu\z 
&^Tmmmm&&T?zz\£fr^mmftmmttm±&oizimis. ~t*> 

Mmmm&m<te%te-£mmmmte^ cf e - c-tc^) 



8 



&T&M&<D±g^j%mfciwMmz*--x^-r^ h*\zmmrz>&. ^<Dm& 
is*)i(D£)mz<k-?Tgmzi%mj)mffi.L, mabxmmmx-t^>^^ hm&$: 

t^J:«3^<(D^7U^iililT§ (J^) m&lZ&^TU. t^>^^h^# 

h<Dmmmmz^^x(DBA^±7tmM^WLVt^mo, -t*>^-f h*« 

J)X^2WiDifc^^ 
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££(C, ^^fC&^TteU AlffiS^5&Anffi£9 0 0~1 0 5 OlClCS! 
MtSSTOt-Xf^ h (rffi) ^©■fe*>^ hoiWWl 0g> 
W^{c^$n§^#Jp^^^©^o^5as$:JS-rc:^{cJ:oT, -fe*>^-f 

•esfiftso, «*r^©^jp»s^e>^$nsfiiAntt (dim) io^t< 

-f hfC-a-^m^ii^-r^S£A#<^0, Cr, Mn, Mo <Z)-fe* Mc 

«fc 9 JM*WK-r 02I»F e-C-CrH^W^KM 
*8£EI (a t 1 0 0 0<C) ^oTl 0 0 0 < C(cT^< iBiftLT^Atl^S^ 
fT3Hffiifc&Aft<&»^£OTK&ttr5. 

(i) mmz^yz^ bifim?2>m& (t^whtocr»«»« 

02^©A^ (0. 8ii%C, 0. 4ii%Cr) T^-T®!^ (-fe^>^-f 
6Il%Cr) (7x7-fh, 0. 0 9fi«%Cr) ©iifi/j&lC&O , £0 

jKfiS-e^^tiitSMfeip^tckoT^-xx^-'f httflBtcfts l o o onctctijgjni 
_^..{Cv B^©-fe^>^-r K4» ©^7c*^— ^rRT* £ s <t ^ f&ufc l & 
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(2) h<Dmmrf*%<mmznz>M'gii 

0 2t»E* (0. 8M%C, Hi%C r) t^ti^7x7-f b£-fep<. 
>^-T b^£«£<£>7 0 0X:X^ftmmTZ£G£A7^7-( K 0. 2 4fi»% 
Cr) £F,6 (t/>^^K 6. 6 11i%Cr) (DUmzUV . ZWWffiC? 

m^tmmmumz^-Tjr-TsT-^ hvmizt&z i o o o x:\zMmmm-r ^> 

w©unnft*ittJt*Jii:c«koT-fe^>^'f b£¥8rr&7*Biia/& (h,&) ^-t* 

(r)fof&ifi i &izmm\sit9$j£'v j \i*>*'C b&$c±izmm-?2>z\£&t>frz>o 
&&mzmmmfemm±<DG&£mmvc rmm (o. 2 4ii%) 

(3) h©@^^:#<jiM^n^^2 

-Xft^f h (r*l) a«F«U >*-r hi^-X^-^-r h (rffi) 

(DrffifliSt^i'^ hOHJ§jaStC*tiT^0 3£o<!:te3£LTVJ**^ 

nU^©-fe^>^-f h©H»tt, t^W bififcffifcC r ? C 3 ^ki*W$ 
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7 C 3 ^t«ffiffiL&<Tfc&V> (rffi) +-tr*>^-r h + C 

r 7 c 3 ) =ffl^««©Kjft»c5j»-raft**fl i 3^jnitosfc«)^-fe^>^'r b© 
(hrc 5 7~6i) -7;i/^>iM i-^ffi'f \zmsfom%<D*.*>9^ Yifi^m 

0 0 0 < C(7)ilP^#-r«-fe^>^-1' hf (DC r^^3SS%(c#*ig-r-5 (J 
,£) «^T£3£<h«BJ<S>^T&D, 9OOt0jDMD2. 5li%T*§ 
©T, tfllAkf, C : 0. 5 5fi*%, C r : 0. 3li%^tt§H&7 0 Ot: 
TiPf^T^»-&©-fe^>^-r h*©[C rlSl=aKC r xjH«^(DC r 

(1- ($^©£*iitii^/6. 67) X (1-aKCr)) «2. 6li%il 
tHSn* C r©TI®8S*nStt&&<). 3ltraO,Jf*b<ttO. 

4lI^K± - e$5ut»5. aKCr(i7x7-f hffitt^>^ 

aKCr = 28« aKMn=10. 5, aKv=9. 0, aKMo=7. 5, 
aKW=2. 0, aKNi = 0. 34, aKSi, A 1 = 0 T&<£> Z. t^m^tl 

wis 9 o o~ i o 5 or-e^M^ • mAnm&mm&mzmm? 

-t^>^< ht^Crl^l 0 ti%^T<!:^5«fc 5 CHIT'S d t ^ 

^2. 5 ~-i-o mm% ©$&BTft e $ ©t^^'u C^ci**^ . 
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^ztfrz. -e©^i^o. 3-0. 8mm%tfcz>£oizMm-znz>zLt 
o. 5~i. smm%T*mmT*gz>ct&t)frz> 0 

U/i/^oT, 0. 5-1. 5li%^i^ <!:t©C r It tTfJ 1 . 

#I2^$CaKM7^*#^V, Cr, Mo, Wtf±*>?-( h^(DmM%&]&*:% 

\Z. Fe 21 Mo 2 C 6> V 4 C 3 , WC#i^ft^^#ft t§ ^ t^ 5., Cr 7 C 3 

V, lli%Mo« ia»%W^±^PS$n^>^i:^gttD^0, ^-©^^ 
V: 0. lii%^±, Mo : 0. 3a*%^±*3ctOT: 0. 5li%M 

'>/j:<tfcCr^0. 3M*%^±*5ck^/^^«V^O. lM%£Lt?£Ujn2 

n^fcoti, mo, w^g^j^DT^^p^n^ci.h^sb^fe^.hL 

VteMj&<D£o\Z0. 3 11% 1 v 4 c 3 M^«An 

mnn^ttm))$k^w-?z>z\t.frt>, vmMmmwtvxuo. 1-2. os 

Mo, V, W«^n^tlMo : ^J2fi»%, V:^0. 6S»%, W : m 1 . 

5a»%^T-fe^>^-r hizmm-cgz>z.tfimt>tiT^z>fi^ ±ib<dmo : 1 

fi»%£TF, V: 0. 3tt*%OT, W: 1 a»%J^T<75|gH<D^'&^«, ffjfB 
(2) <DM&T"fe*>^-f h(D@^jlMf^ffl^§B^-r-S)^T, tfllS (2) (Dm% 
(DC r <DftmiZj}QW£n%Z\tteW>bfr-e&K). -t^y?^ h*p(D (Cr+V + 
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mo+w) mm&2. 5 — 1 omm%izmM-£nz>z.£&£otfr&v^z£i)m 

MnliV, Mo«kt)fcaKMn^<, -fe* >94 h4» 

aaSJJP$n««HffifiJc9Bffl (-1. 5fi*%) K^Ttt (iz*>^-f h*~8. 
5ll%Mn), MfB (2) <E>W^K:<J;5-fe*>^-r h©@i&!Mf£ffl#&^2:<fc 

fc*5, Hfjf2-fe^>^-r ht7x7-f hf B mBSMaKM{WOJ;^l:7 0 
lCtt^nS©#BB^&««kD:fc#<&9, Cr. Mn, V, Mo(UOt^>^ 

*>?4 h^<Dumit^aKU(D±^t^m^mu^^z\t^m-v$>K). -t 

^WSiffllT^S^ A1M±T (t-Xft^ b+±*>*4 h) — ffi 

-X^-f h +^7ciM0lS= r KMTSi^n^ r KM (-fe^>^< h 
/^-Xt^T bm<D&&7cmM<Dftm&%io rKCr : 8. 5, rK 

V : 1 3, r KM o : 4. 2, rKMn : 2. 4T<65.) ^ffl^T-fe* h 

<p(D&&7tmmm&mm-rz> z. t^x^^> z. tizw e>^T»s. 
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mfr*>mffi-£nz>£v\z, Msum&mmiz&Tz&zc, Mn, cr, mo^ 
mmLT&o. ^n^>(Dmm\z^xjm^-^±^ bmm^n^-r<u 
k>, mz. ni&tyxiz\zT£r>^r^±.u&Wfkim. mtw, m^im^^y 
h^m.i,rc^mmm\z^^m^\B\mv, fr~?mj£ i &m*&w-rz>±x 

5 owm%(Dwm\zmmznz>z\t£.vtz.o 
ym^-^-r^ h<DTmimzm&<DmmffiAn\z£%jm*--xzr-}-^ bw 

s^c, m&o&o\zmmwimAnMmffli&-t*>?-i h«iitt§i^ 
t343^T«, mtmm mxnmm^mmm) iz^zmmtzmzm^zte, - 
b.^-7;i/5t>im hm&tej&~Tz>t&m&fo%fc&\z. !&mmzffiAn®i<Dm^ 
m*m^>&m^$>z>i)^ ^m\z^xmtmim^r^vmm\z^^xmm^ 
nz>z.tj)W&v<. tviotf^ &ffii&m*mmzmi>t>z>s i , ai^#*(c^ 
jjQ-t&miz&^Tte. ^<Dmmmmfflrf±^\zmmx%z&m&mi;T^z> 0 

®£XftX$>Z>Z\htfg,<^ m&CD^^lz^y*?^ b\ZC r, Mo, V, Mnf 

itm^t/v^m^r^r^z. mmLmmmmmT-r&ztiz^x. mm 
(Dmmm^mznt^^y^^ biz^^m.^mm^-t^z^m^n-r. m 
mm xn&mmt izm^x t ^ © m&^m^m 2 ntz ^ z. t ^« £ n #> 

A 1 ^< ifeHUfB^W^, S i : 0. 5~3. Ofi»%fcL<teA 1 : 0. 
20-1. 5M%tfH>-m^— (S i +A 1 ) : 0. 5~3. 011% 
£^TU ££>{C. V, Ti, Zr, Nb, Ta, Hf, Mn, Ni, Cr, M 
o, Cu, W, B, C a(D-m£X±(D<&&7GmtP, S, N, O^cD^pJjIltfPF 
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t)HR C 5 0£X±£t£Z>£oiZ. 

5^4. 3 X S i (M%) + 7 . 3 X A 1 + 3 . 1 X V (fi»%) 

+ 1. 5XMo (tt*%) +1. 2XCr (fi*%) X (0. 4 5^-C (fi»%)) 

M)&<DS 5 5 Cmmm(D3 0 0tiItS$ttHRC4 

^BJT«, Si, A 1 ^©7x7^ h^^bTC^^^M^^iJPT^)© 

t, ^^Anst^^^T^x^^ hmmAnmitmizym-tzfcmm^ 

T«G*f5t»£0. 3 5ii%Jil±-e, £«3#£L<teO. 4 5 fi»%^±}C^j!jp 
T^>^<hi^=fcoT^^An^(DJa^^ (9 0 0-1 0 5 Ot) K£>V>T-h 

^^^--7;^-r h{k-r^^<h^Jb^§o &fz, s i ©fttiocA i zmu-tz 
*^^43^t«i. 5fi»%^A i ±mmm£-?z>z\£&B&v^z\£izw 

iSt^<h^£>, *5£W(D£o\zmt?.T i , V, Zr, Nb, Ta, HfORfl:*, 
^M^ttl« (7x^ h+/v-5-r M U ^7x7-f h 
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ft*3, cr, Mn, Monmv>m\n&*mm\zM#). mmmumm&tt? 
%m\z&\,*T\tmmfci&An&Anm<Dmmn&&&izz>r£®iz. cr, Mn, 
Mo^Aifii.(*ifi^) -55 ox;mmtfmv-\'ftiZ'k*>*'( b*\z 

KiGo T&An®ffc Si*5lfclW&Anfc: i: o T£B^&V^, £ D L < 
fllWc^ttSMn^UPSSO. 2-0. 5 M%fcffllET5 L^il<t: 

Cr:0. 3—1. 5ll«Mtf/SfcttV: 0. 1-0. 3M%£^TU 
Mn : 0. 2 — 0. 5fi»%, Mo : 0. 511%^T, W: 0. 5fi 

£<blC, *fgBJlC:fe^T«, huIBV, Ti, Zr, Nb, Ta, H f <£>— «£A 
fc, mm. i^gffeKliSMtckoT, V, Ti, Zr, Nb, Ta, 

h f <D~mu±<D&&7tmfrZtez¥i%mm&o . 2 um&>T<DmtW)%>£zt/ 
&ft\tm&itm*mit\zffimftWL2ti* ^ommmmommm&c 0. 6 5- 
1. 5Ms%*5«fct^/*fctt^fi^N : 0. i~o. 7mm%\zmm^nx^ 

Mj^Oi^tC, &6/^D£)V, Ti, Zr, Nb, Ta, H f SfiUKZ)^ 

itrnzftrnzttmiz. mm. mmm^. m&9Bm&misitm&\z&\,*T\z* ^ 

hU^^At>(C@^-r^)V, Ti, Zr, Nb, Ta, HfiOUDW^btl 
■^Sft«&£UT#ffflTS££-S\ TMJy^XtllHjSftSV, Ti, Zr, 
Nb, Ta, H f *U 0 HiSgO/jN^ftK^kftt UT, JfeS^UftiHRUTH 

zmitmwm&itmzmfrrz tth iz^ftrnz- M.mm® lx j; 0 sfcefcisas 
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fee 

i¥.mtt££<D$mmm&0$j& 1 o o /zm^Tcia^^n^ii^b, m 

mzm-?Z>m%-(: ffjfBV, Ti, Zr, Nb, Ta, Hf©-i^±0 
^^t7^&£¥^*m^0. 2~5/imMt ^M&^V'^tesK 

tS^fztfcWimmi.Z. mm. g^g^feb< teS^MS£=fcoT, V, T i, Z r, 
Nb, Ta, H f CD— ffi^±(D^7cm^^7^^>qz±fe)^g^0. 

mm^^u/^\±mmm^mt^\zm^WL^^z\t.\z^xmm 
mm<Dmmg.&m&&m-rz>^mt. mmmxn, mmmmrnxn^miz^x 
%mm£tiz>z\tmj}t>fr'v&2>-t)^ ii, mmm^mzwM^Mmmmxnmi 

nTlBlilMS^^k-rs^&iifflf S^td*5ViTtt, 4>&<<fcfcC: 0. 2 
~0. 8li%^W1"^>t(!: ! bl:, Si : 0. 5~3. Ofi*%fcb<teA l : 
0. 2~1. 5fi»%m>Tn#>— #t>b<« (S i +A l ) : 0. 5-3. Ofi 

Mn, Ni, Cr, Mo, V, Cu, W, Ti, Nb, 
B, Zr, Ta, Hf, C a <£>— S£LL<D<&&7Ci!t£ P, S, N, O^CD^pJiH 
W^RWttTG***^* $ n, SSBd^K W tc F e ^^/5:5iSWS:ffl^Su £ tftttt 
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Ti, Zr, Nb, Ta, H f &&<£%)£ bT* Sa^JMHfcSiirSOKi&Rfc 
«*«£»V>fc3K0©«****O. 1-0. 3iI%i/j:§J;5l:iI$ni)t) 

at^Mn, Ni§ (Mn+Ni): 1. 0-2. 5li%ibTiAnja^ 

&i&<m?iz>££b\z, mttt^y?^ h&ftmz'&zrcttxDc r : o. 5-1. 

5fi»%> g|§AtlttSK«)*fc«&©Mo : 0. 3 5ii%WT« B: 0. 00 0 
5 — 0. 0 0 5Mm%&^-£l±Z>^tf)W-£ls^Z.£tLtCo 
&fztSt>\Z. *&mz&i,*TIZ. fflftmmmOAl £N i : 0. 3-1. 5fi 

0 0 2- 1 3 5 2 7 4ftatbt*!3. £9:bW\ 0. 6 MMX^XS 1 . 2 
ZTcMz, l. 5lI%£(Til^ 

ffltf$l^(D^t£#P*-£fc#>^ «7ngPtC*5ViT^< tt>5 0kg f /mm 2 

&>±<Dj£Mfm!fcmmmisT^z>&o\z. ~>ay b\f-=->tfm<D®wmni: 

¥ifS:£&o fc**«B«3^flF* ls^Z\£ teBA<bfr-V$>Z>o 

V, Ti, Zr, Nb, Ta, Hf : 0. 2-2. 0fi*% 
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itmizm^TbrnftTmn (^yx-xm-z-vi 5 0 o^±) TsmnrcmM. it 
^mz^^n%. ®mzmm. v—^yb(D^o\zm^xMi^m\z^ib^n 

o\z, z.nz(omm(Dttmiz^Tmmmmmtt%&&?kWTz>-t)K ^m\ztt 

mm\zttT&7?v2Vkj)mw\zr<s:z>mm&& ; bo vrc^x. *5£wiz£>^ 

ft. 

SSTOJPf^^^ctoT^O. 3fiM%VffiSM^0i§-r&fc*Mc, v 
M3»3:0. 4 ~ 2 11% cht§ C <!:)!)Wf t v^^, 2t>\z. 0. lii%R± 

K^wfe»j®«tcw^^i@^n§ c £^ <~>, vmj»cdti$M£ uta 0 . 
tbiz. £QMUm<Dffimlsmtm.ffiVk-v\ZS i, a 1 £ D feMK^te-Urtttg 

s i : 0. 5~3. omm% 
si«35 ox:^T(Di&mmu^mx<Dmmvm\:mi\i^mmizm^>^ 

^#i£j;o^^tu -fe^>^-f h<DtiTtti&£r)mffiLmm\zm%±tfz>z.tiz£. 

RC^4. 3X'$>Z>Z\£t, 0. 5 5mm%m.mfrt>#£Z>3 0 O^ffimlsO)^ 
-7g$^HRC4 7. 6T?ab-5^<h^b, 3 0 0 V,ffiM Ug£ H R C 5 0 &m 
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&tZ>Tztb<DS i »Ste£jO. 5li%T*0, 2£>K, 0. 1 5M%©S 
i *^#-TS«-a-©A 1 SsflPStt, ^bJ£triAHRC^7. 3T&£;i<hfr£>, 
£j0. 2 5 d£ J; 9, Si, A 1 SSflDTRSS£i8!5£bfc. 

S i ±K*tta&J60T;Wx>lJ-^ h#ffl+©B*R**0. 3-0. 
8fia%(D|gHTAc 3Sllft^9 0 0 , C£ig;t&V><£ 5 Id U tf-PfrizMm 

fcm\ni&m&m<vte^j:viz-§-z>tctb\z3. oii%tuc^, s^, 

i^ltHiiAnt^>i^(Ci5^Ttt, ^tf)$M*<£>E*lt»£0. 2-0. 8 

\z^<D±mm&2nm%\zffl&zz\£fim&is^z\£i,zmzfr-c$>z>. 

A 1 : 0. 2 5—1. 5MM% 

a i \z&t>ui&i,Mftm&^-tz\££>£z$. mwz^znz>^mm7tm~?&z> 

P , S SSM:T*feffla*3fi;&T&5 e>^cD^^b('W^I 

^bjt«, A 1 i 0:0 t>teffi&ML*WtJg#Lte£iS 
J6S7C^T*Si:i:*fllSL (AHRC=7. 3), A 1 *m&\ZWmrZ>Wi&<» 
mm&O. 25-1. 5fi*%<hU Si(D— ffi&O. 15-1. 5ii%® 

a i-em%mz.T%mTz>m&izte (s i +a d : o. 5-3. oMJst-r* 

JtffcTnSrefc 9 » A c 3 S i Kifc^T^J 1 . 6fgJ;9EiJ&£fe/fl£Wrs 

©•e, ^<7)*^:©^jp»^ i . 5mm%)XTLvrc (2. 5it%/i. 6). £ 
r^mm.mmm&mmmzm&An%v<ummmmAnT&m&iz&^TU. 
^vmttofcmm&o. 2-0. 8»»%fc-r&&^&s;i£^£>, #eAn*s 
m.tfitrt>&\zm< & vmgte^ j; -5 t-t©±ifiits 1 s*% km*.* c 

N i : 

mZW4mm<DA 1 tN i : 0. 3-2. 5 fi*% £&#£-t±<5 d «ttc J; 0 > 0 

»3ii«ittf^ffl**»|g"r-5::t*-r'rt«r«2 002-24096 7^rr-$g£L 
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n i n.Jr-T.T-r'i h&$:M<b-rz>7tmx*$>K). ^toimms i, Ait 
j)W&v<. 0tjA««^3a»%s i &muwfz>m&\z&^T (m 

n+Ni): 2. 5li%Ta5?)^iWSt^. 
C r : 

c r \$ffiAnvk&mm\ztsnst>z>5z:mx$>&&^ mm^mxnm^mmvxmm 
m2nfcmmm&<D&tf£Miz&m2nn&&^<Dx\ mmut LX(Dmxn^ 

(D I fl) mn(Dmmm\y^(DmAri^D Hi : 2 . Oinc hJBU:£iS8 
^.Si^Ktt^Vifca&tc, MMi©=t-5^-fe^>^-r h£$H8^i±&^#**mi: 
l/TIi, *©*fe*Wltt Sr^-T \Z, CrttO. 5fi»%OTtCPS$n^ 

*5^TfciU •fe^>^-f h&»lfflfl:'r*fc«)fc:0. 3~1. 5iI%Cr$ 

ciot, c r htmicsi^tt^f , mmmmmz5£$L 

t^-^-r-i h$>^<D&&Kme)mm&wi&x. niw^t-XTt-r ms 

i^Crlil. 5 fi»%OTT&3Cl LA>o 
Mn : 

rc&iz. mmzfovxmmmimt£nz>rf. mm^)v^>^ vmn^ommmM 

m&O. 3~0. 8lI%ttt5gW?(i ^-X^-^-f h^M^^cto 
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&%mm&T*mim-r2>z\t. hv<itN immmh^itx (Mn+Ni): 2. 

Mo : 

nmmmznz>m>m%v>mzj3^T\$. 0. ^mmx^A^mmz^-oxmrnw. 
z<b\z. ^fge^&^-c mmmtvmmxmz. 0. 5-1. 5 

mm%<Dpkm&J:ZfO. 3-1. 5a*%(DCr<h> V, Ti, Zr, Nb, T 
a, H f <£>— «J(^±(D^^^O. 2-2. 011%^!)^^^!:, 

V>)(D—m&.±.&0. 4-4. 0ftt%« t^>^-f h^7. 5-2 0#:*t%#fi$[ 

>v-^ hmmmmommmmm^o. 3-0. 8ii%cii$n, ^©tfl 
*izj%4tw. mtm^^mmtm<D-mu±^o . 4-4. o#«%, -t^> 

hmmmte<Dmmmmmm&o. 35-0. 8**%Ki3gu ^ste* 

(C^^i^U. 5 um^XVon^t^y^^ h£2-l 5#m#ifc£-ti\ 
£bK. mm^r-7^-r^ h£l 0-5 O^mSS^it^^^SLV*,, 

0 0-1 0 5 Or^Atl^S^T^ 1 O^rtT^jJDllftLfc^tC^T^^I 
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z<b\z, *&mz&\,*x. mmmt<Dmmjjmt, 'pK<tho. 2-0. 8 

mm%<Dmm&£ZSO. 5-1. 5fi»%tf)Cr<h, V, Ti, Zr, Nb, T 

a, h f (D— m&,±<D&&5tm& 0 . 2-2. om»%^wt£ ^en 

#/©-S^±^0. 4-4. 0#:«%^«5tT^^^ffl^T, 

£t ^§^feU<f«^M3S^MLT> V, Ti, Zr, Nb, Ta, Hf0 

K^ft^ifcctftB^i^n, f ofeiso^ii^o . 6 5~i. 5mm% 
3o£zt/£tMmmmrfo. i~o. 7fi»%t;:ii^£n3££t>K-fc*>^-r 

0. smmxizmm-zn. ^(Dmm^izmitm. mkW&&z$mmk<vo(D-m£k 

±ifiO. 4-4. 0&m%. h^2~l 5#*t%#ifc2*lW3;i<h 

n^^cD-r, tttftLToj^Antt (dim) it. mftommmu'vuDm 

A*H42. 0 i n c h JK±£jB*.5i&Stttt&£ 9&K > ^ffi^SltWfUfflT^ 
Z>&m&&Z><DT\ *iB|-e(iMn, C rgsinS*J;gi£<gli!iU Si, Al, 
Ni, Mo, vm<D&&7tm&mMlsTmtt<DD im&2. 0 i nc h&TFtfc 

iLfc»bAliag^i^.T8 5 0-1 1 0 Ot^gLMaiUS^TSr^gJJD 
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ibfcSUJ2 (1. 011i%C-l. 5iI%Cr, Hv 2 0 0) ^6t/ 

s e cmummm^mAn^m^zijQmLrzmizM^vrzmcDmxnmitm^, 

mnw^)^>^ hmnwz 5&m%&,-t<Diz*>5"( h&m®mzftm.t£i± 
mn^-Yft izMfczn&z\tfim<bfr-c$>z>t)^ z. omtr \z & n & mjEtiat&m. 

m*9 0 0-1 0 0 0T:~CfoZ> Z\ SUJ 2=fcD C r*§S£~Bf£: 

m^\z\%, h*<Dc rmm&T&Q* mmumTm&mn loot 

mmzUZZhfimZfr-CfoZ. Sfc, ^<<!:fe6t/sec0JlDiM^b 
MfeLfcM'BilZ&^TiZ. *5£W<V3iWi£?Z>mmmi\Z&^T. A%teJ£m%k 

mfoti (d^^mm \zm o tz. fa xnmitm (om^mm l v ^ £ ^ t> , ism® s © 

£<Mc£fc, &i^**GDi|fclJ}®S£3 0 0t~Al^t:fit, 9 0 0-1 

1 0 0X:(DffiAtlUm.&T\ 6 0 kHzTO«, 1 5 Ot/s e 

c ^±©^^t^jS{c^»^, t^u £<oi&m~i?Mmz%!^tcMAnm 

2 5 0 0t/sec<hU 3 #^ft<a%»lii^C £ 0 ift^^Atl^fe^W* b 

0 1 te, F e -C-MMitMiO^Wiil^ofcrli^l^ 
M0T&&O 

0 2 ft F e - C - C r ^#jB*i?t?g»$l0 (atlOOOt) T£3o 
0 3(1 Fe-31I%S i iZttT&^&TtmcDmW&^l'fcWmm-C&Zo 
04 (a), (b) tt, D-^fcfy5 i >^K»fflK»M-^-r0T*O. 04 (a) 
W:/hD-7ittfcH\ 04 (b) HUco-^SUfcfi-T&S. 
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06H ^HUSE^^ffliJffii:th^ffi©it^ (a t 3 0 Ot) ^t^77T 

07 H ^WteftfiBWOtry^V^S^^T^^^ (1) T^-5o 
08H No. P 6 ©glII©MiI^it?St*§. 
0 9 (1 «jb*SI AtlfclM LM^iMS A° ^->^f@T«§, 
01OH *^Wtei!igR«©lf^5 1 >y3fi!£*^-r (2) T?*^> 0 
01111 No. G3^Sj^M^AtlM^JgbfcS»)®®©X^-r^D 

012H No. G3^S^S^XnfiQ.a*JfiLfcfe»®B©^Jgm»S^ 

and mmmumumtmAnm^tcDm^^^^y (a), Mmmu 

i^i^fWhCH (6t/sec) tOMi^t^77 (b) & 

«fcEfl*««in!lftifi££ e nwmxt^m^^r^^y (c) 

017H A-^-r hwt/>^-f h^^Lfe^An^ba^^^-r^ 
018H mxnmmv\z^±^>^-c bommmmLfcNo. W2^ 



MB*)] 

#^wrai mm-coimmz&tfzm o ^ommm.%m^m^tmb\z. 



26 



4 (a) <D^n-?mmz.toJ:Vrz.'&. No. 1, 2. 4«8 2 0"CT3 0#jJD 

mmzTkffiAnvi 6 ox:T*3mm%misT. u^mzm^tz. &rz. no. 3« 

m^>iy^)lO. 8) L^SSOtC^U 8 5 0t:T3 OSHfcff l^c*g 
t6 0t©iAtiil:iAnfct, BU)7!!i|wHi^ML,^S^ifebfco 



mi 





C 


Si 


Mn 


Ni 


Cr 


Mo 




No) 


0.55 


0.23 


0.71 








S55C 


No.2 


077 


0.21 


0.74 










No.3 


0.85 


0.22 


0.81 




0.43 




xm&mmw \ 


No.4 


0.98 


0.27 


0.48 




1.47 




SUJ2 


No.5 


0.19 


0.22 


0.75 




0.97 


0.15 


SCM420H 



^0-7«No. 4©SU J 2*f*8 2 0tT3 0 ^JP*fttfet37K«IAn 

3 0X>v ? >^--r;l/TrFJmL^^e>, /jNO-^^rl 0 5 0 r pm. — =7 (ft 
ffin — 7) ^2 9 2 rpmtlT4 0%OiD$m, ®J££3 7 5~2 2 0 
kg f /mm 2 (D@^CD^TA^^#^TllJgbrc„ 

0 5 tf y > *fifif&£. b fciSi'O Jg blHJ3&£ * t. ®Tm Vtz. h<DT* 

$>o. &mt^^mmmm^miz^^^mmz^n^m^m<omv^^>u^ 

m<DMj£&ifcmffimm&mtmmvrz.m&. ^t<D¥v^>tf&mm2 iok g 
f /mm 2 £uz>z\£&t)fr-Drco ittc, mu<Dmm<Dti:rtT~mi'rz>t. no. 

1:17 5kg f /mm 2 . No. 2:240kg f /mm 2 . No. 3 (MmfgL 
iAn) : 2 6 0 kg f /mm 2 . No. 4:270kg f /mm 2 :fc<fc^N o . 

4 (^M^Atl) : 2 9 0 kg f/mm 2 <h&D, SS^&fifeAntCfcoT, -fe* 

>^-i vm^^2wm%, i^ioMM^tfcNo. 3, no. 4©^ 
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5£*km%rT:tt:%iVfzmer\zlt, No. 2 <D\^y^y^mt^t>^U^z\t^t) 

fclfe^ No. 1 : 3. 6~4. 0° , No. 2 : 4~4. 2° , No. 3 : 4. 
2~4. 4° , No. 4 : 4. 3~4. 6° > No. 5 : 4~4. 2° T$>-z>Tc 0 
MtZmMMZMlsfrN o . l~5(D^jt^2 5 0~3 5 0t:-e^-3 

mtX^ctZ 0 OrT^ML^Wiliit^L^ ft 2 6#, 2 8 0^ 

P26J T^^nTV^^S^^CD^^^Mb^^iW'licDP^i 

*2«*HWJT^fflLfc^#m^^^bfcfc©-rab^o 10-8 
7 0tT3 O^M^lCTk^U 3 0 Ot:, 3 5 0 3 mm ffiml; VfMmft 

^2 
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TPNo. 


C 


Si 


Al 


Mn 


Ni 


Cr 


Mo 


V 


B 


No.6 


0.45 


1.45 




0.46 




1.49 


0.52 


0.14 


0.0018 


No.7 


0.49 


1.45 




0.46 




1.01 


1.03 


0.15 


0.0019 


No.8 


0.47 


0.31 




0.46 




2.01 


1.03 


0.15 


0.0019 


No.9 


0.49 


0.29 




0.45 




1.5 


1.49 


0.23 


0.0019 


No. 10 


0.36 


1.77 




0.6 




0.62 


0.11 




0.0026 


No. 11 


0.45 


0.95 




0.66 


0.01 


1.29 


0.5 




0.0029 


No. 12 


0.39 


0.93 




1.02 


0.08 


0.97 


0.95 


0.5 




No. 13 


0.43 


0.26 




0.44 




1.01 


0.48 




0.001 


No. 14 


0.47 


0.25 




0.4 




1.01 


1.05 




0.0018 


No. 15 


0.46 


1.5 




0.4 




1 


0.51 




0.002 


No. 16 


0.45 


0.24 




0.4 




1.02 


0.48 


0.31 


0.0011 


No. 17 


0.45 


1.46 




0.39 




0.96 


0.98 




0.001 


No. 18 


0.41 


0.25 




0.35 




1 


0.49 




0.0017 


No. 19 


0.52 


2.3 




0.57 




0.1 1 








No.20 


0.98 


0.27 




0.48 




1.47 








No.21 


0.55 


0.23 




0.71 












No.22 


0.77 


0.21 




0.74 












No.23 


0.45 


0.21 


1.26 


0.53 




1.51 


0.21 






No.24 


0.6 


0.25 I 


0.97 


0.93 


0.98 


1.04 


0.35 | 







fMii:LTH o. i~i. omm%(Dmmto. 3~o. 9mm% 

2 5 0tTti HRC = 3 4X/~C + 2 6. 5 

3 0 0t:Tte HRC=36X^C (fi»%) +2 0. 9 
3 5 0t:ttt HRC=38X/C (fi«%) +15. 3 

AHRC = 4. 3XSi (fi»%) +7. 3XA1 (fi»%) +1. 2XCr 

(mm%) x (o. 4 5 + c cmm%)) +1. sxmo cas%) +3. ix 
v mm%) 

& 0 , &mmi£ i &m<D&B7im£ ut@*tmwt*i> z. tattoo 
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ttffrfrz. il^J10SCM4 2O (No. 5) (D^RM (0. 8fi*% 

mm) <D3 0 0X;ffimvmZ\Z^^Thm6<D&fil-T:*kLT&K>, sYWmt&< 

m3iz*mffim^m.mT&mtt(D&&f&ftz^vrch(Dr&z>o no. pi~ 

No. P3U 850-920 *C#> ibfaAtltzmz 16 0 tT? 3 LflUS 

^ssu no. p4~no. p 9\tmmmi ^m^Mmmm^'cMm^.mx 



m3 





C 


Si 


Al 


Mn 


Ni 


Cr 


Mo 


V 


Ti 


^ft^SttCkgf/cm 2 ) 


No.P1 


0.43 


0.21 


1.47 


1.17 




0.17 


0.11 






350 


No.P2 


0.41 


1.5 


0.026 


0.71 




0.32 


0.16 


0.3 




300 


No.P3 


0.61 


0.25 


1.47 


0.93 


0.98 


1.04 


0.35 






325 


No.P4 


0.83 


1.01 


0.31 


0.55 




0.96 




0.38 




375 


No.P5 


0.71 


0.21 


0.025 


0.63 




0.16 


0.04 


0.93 




475 


N0.P6 


0.89 


0.22 


0.029 


0.65 




0.23 


0.05 


1.94 




500 


No.P7 


0.64 


0.23 


0.031 


0.65 




0.24 


0.05 




0.26 


450 


N0.P8 


0.96 


0.23 


0.029 


0.64 




0.23 


0.05 




1.45 


650 


No.P9 


0.69 


0.81 


0.45 


0.75 




0.49 




0.99 




450 


SCM420+GCQT 




300 


SCM44Q+QT 


275 


SUJ2+QT 


400 


S55C+QT 


275 



\z. no. p 4~9(Di£$^<~>v, t imMzk-DTmrnzmmwomifyT-y 

No. 4. No. 9£No. 5, No. 6(Dj±^e>, »tf y^>^^-t * 
V<DftWL\Z£-DXWg\Z?km-£tlZ>Z.litft>frZ> 0 
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-5. 

^4«^»jT^fflt"^ilWc7)-&^^^^L^: ! fo(DT$>^)o No. Gl~ 
No. G5fi0 9T^$ns«k'5t^ 9 5 orailr>yt^ (CP) 1. 
2iI%CT*©2hrM. CP=0. 8t©4h riM^e.?5:§im 
^telfctH8 5 0t(ML, 6 OrcDj&AnfftKj&An, 18 Or 

T3h r (DffimvyiW&MVrz (SKiAnilljliil). 09^085 

T P - 7 tf y ^ > ^St»*^Jfi L/c. 
^4 





C 


Si 


AJ 


Mn 


Ni 


Cr 


Mo 


V 


Ti 


&tt#@EE(kgf/cm 2 ) 




No.GI 


0.28 


0.22 


0.024 


0.74 


0.03 


1.01 


0.16 




0.31 


500 


550 


No.G2 


0.34 


0.24 


0.028 


0.73 


0.01 


0.98 


0.15 




0.61 


625 


750 


No.G3 


0.61 


0.23 


0.029 


0.73 


0.02 


0.97 


0.15 




1.51 


675 


725 


No.G4 


0.41 


0.25 


0.031 


0.74 


0.02 


0.99 


0.16 


1.1 




550 


600 


No.G5 


0.55 


0.23 


0.027 


0.76 


0.02 


0.96 


0.16 


1.92 




550 


650 
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figj&U Ora/s e c, l£fz, ffi^^tCSCM4 2 0 t'g^Atl^ML^MS 

vj£&5ftmu&is, wisWjmi)Z2 5kg f /cmzmizmmz&Tnmz 
mm&mm*-?z>m& mzw^vtm) ©^l#^ee^ (kgf/cm 2 ) & 

*^b^<7)S 3 tpommumfrte 8 7 ot^ ^rnxn, 160^3 mmm^m 

ntVXSCU4 2 OOg^iAnitlUfcfe© (S CM4 2 O+GCQT), 
SCM44 04 0 (SCM440+QT), S55C (S 5 5C + QT), SUJ 
2 (SUJ2+QT) &mAtlffimi'l^fr1b<D&m-Dfc a 

Z\(D%£m*. S3, S4tC-&:b-&T^bT&37^\ IJB ■=> Kl , No. P4~9, 
No. G 1 ~ 5 I^^Tigtf©MMi:iotiMftt^Ifli&i$ 

nxt/^o <ho^^> t imMz&zmffittz&(D&w\zmm-?:&z>z.ttft)fr 
£o 

mxn^mmv, ^(DmAnm.mmm*fto ££h\zmmnvk&m&vfc 0 

Ml 4 (a) (b) (c) fcJu ^ltONo. 4$?** (SUJ 2ffl^*T) ^81 
0t:K:2h rJn&U 6 0 0t$T$Mt5t^>^"f h©WM 
ft) ^ibifef, WMCJ;oT6t;/s e c©j)DiMT8 0 0-1 0 0 
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Mmmnmum* 1 o o o t c^^Lfc^tc43^T : fc^6^%(Dir 

Fe-O. 98li%C-0. 5 5ii%S i-1. lllI%Mn- 
1. 0 8fi»%Cr (MOi5, No. W3) 2\ ±fEWfbM LfcfccDi, 
8 2 0tT?l. 5hrfilJ#Lfcftt$ftU h«t^>^ htSttt 

JD^jISI 0 0 Ot/s ecT9 0 0~110 0t:©#ia^{3»L^^^A 

Hiss, ±rnmmt® ! m (&ftim x^t^cdoi o o otcaM^^e-i 
m\zmiti£nx^z>z\t.ffit}frr). mm*- x^-r M^Ltfis o#;*»%£ 

^Tgfft HJ***B86 e> n § d <h ««W £ T * £ o 

117(1 ±I3a--7< htfc-fe*>^-f h£%LW-£*>5"( htftlfr-iE 

i£tc%<D&i)ummmi o o o*c/s e cti o o o x:\zimis tcmzm^xntz 
-i v&m&(omk j k*>'5?'( hrfftWLLT&r). mi soaiss (hvsso 

<fc Office (Hv 9 4 0) IftlTl^ut^ofc. 
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e jp^fiS9 o or©^Anmi£r?t>A-^ h^-t^>^-r btfftmv*- 

©Bt<D^An^kS(D^$«H v 9 4 5 STilCSftt^ d , 

bfc*§"&fc«l 0 Ot/s e c^±©JP^ii^*^||T*SC:t*^e)^T»S 
#,ijn*B8£j&*l 5 Ot/s e c &±^&&Z\ £fiW&^Z\£lZW 

A 1 ifi££jS&*.T 1 0 5 0 , C(D^IAniaS*T?^iij!lP^T^Btr^« 3 #1^ 

015, 01 7+C«S^i^TEDAX (Energy Di 
spersive Analysis of X— ray) IZ^-oTfttft l/fc-fe 

C rT<fc&££>lc:,A-7-r bt*Hr^>^-f h«Wl^i^-3t^0, 

$ ^ fc, >%^p^AnbfcN o . i m^(DTjv^>^ hmnfe^feikmim 
(o. 7as%) t^i^mummmumiz^^xmmmmm^mmv. 

W&<D&5*P<D0. 5 3li«KiS^lft5No. W2 (SCM4 5 

3 4ss«) ©mMta&g*** i o o o x:\zmmuammm. : 100 ot/s ect 

i5tt, ±Ba£^MCjQ8*i&£l 0 0 0*C/s ecT'1 0 0 0 
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— 7tTy^>^tt*ffiSffioT, Ml£2 4 0 kg f /mm 2 , 2X10 6 \b\(DU^ 
i©/hn-70^i$ (Aim) T^Ki®g(DW^ft^MLfc^«r^b^ 

i^-^io^-tM h«ffi4 3 ^A°-^-f bmz±*>?-( h&ftWLisfcmMiz, 



^5 





c 


Si 


Al 


Mn 


Ni 


Cr 


Mo 






No.WI 


0.46 


0.22 


0.018 


0.76 




0.8 




1.2(£[tfO 


4.1 


No.W2 


0.53 


0.21 


0.021 


0.78 




0.98 


0.16 




2.3 


No.W3 


0.98 


0.55 


0.023 


1.11 




1.08 




5.8<*ft#) 


0.9 


No.W3 
















6.2(n-^<f mk) 


0.4 


No.W4 


0.84 


1.12 


0.019 


0.4 




0.91 




5.8<n-^>rufc) 


0.7 


No.W5 


0.5 


0.88 


0.022 


0.75 




0.12 




0 


8.9 


S55C 


0.55 


0.23 


0.025 


0.71 








0 


12 


S80C 


0.79 


0.22 




0.75 




0.13 




0 


7.3 


SCM420;3tf£&An 


0.23 


0.024 


0.78 




1.01 


0.17 


0 


3.8 



35 



1. 'Pfc<tbO. 5 — 1. 5li%©^t. V, Ti, Zr, Nb, Ta, 

Hf©-iR±©^i^o. 2-2. oa*%^wT-5«t^t){c, ^ene>© 

— «£JLb&*0. 4-4. 0#:^%^-tSt^tlT^§^$rfflV>T, 

o-a^±^o. 4-4. 0^«%^t5[$nTv^^ ( h^#i!i<h-r§fe»j^ o 

2. WfB^ft®S©^;l/^>1^-r hm^Sffi^^, ¥i^m^T2. 5-101 

3. ^An®fbS(C^^^IB^--X^-r h^iWASTM 1 OMLtK 

iz mm £ nx ^ § c: t t. -r & aw&s 2 ^ib«o^»j^o 

4 . itutB$<W<h IT, Si :0. 5 — 3. 0 MM% b < «A 1:0. 2 - 1 . 

5mm%<D^-Tnfr—jj&friz (s i +a i ) : o. 5-3. oit%^t 

■£t>\Z, Mn, Ni, Cr, Mo, Cu, W, B, C a (D— mSX±<V^&7tM ii 

p, s, n, om<D^mM^MV07tm&^L. tmfimnmzF e 
mtt*m^&z\t*w®£T&mm%i\zum(Dmhmt 0 

5. HutBAi^o. 2mm%si±^Tz>mmz&i*T. 0. 3-1. 5ii% 
©n i tiWM2nT^%z\£&&Mtr%mj£m4\zmm<D&mmto 
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7. m^ffltthVT. '>/ci:<<!:feCr : 0. 3-1. 5fiM%£^WU £ £ 
(C, Mn : 0. 2-1. 5fi»%, Mo : 0. 5fi»%^T, W: 0. 5ft*% 

9 . wmmtt(DA 1 T&m&Mz-T 900-105 o^omxti^m^xmrnm 

10. mtmmmmiz^^mAtaz^x. mmzfe-oTffiAtimtmtiWtic 

11. mv&&oMmmt~c$>-oT. m7tmz^x^u<t%5 ok g f/ 
mm*., 

JDi^i££/fH^;i££#M£T£fit3£3ii 1 ^|E«©^»i^o 

13. 4>&<<h&V, Ti, Zr, Nb, Ta, Hf0-iJ^±O^i^ 
0. 2-2. 0fiS%^frf ^, ^^(D^Ttm^^t^W-^WM^ 

0. 2 - 5 u nKDmitW, mtM&£Zti%g.ikW<D--mM±tfO. 4-4. 0#: 

mxttWfznx^&mttzm^T, &mmmiz&^T. mm. mmm^h^<\t 

m^miZ^^X. V, Ti, Zr, Nb, Ta, H f (D—mU-t(D&<&7cmfr 
^©ifcttHg^EK^ft^C : 0. 6 5-1. 5 fi»%:fe=fct*V££te 
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g*«#N:o. i~o. 7mm%izmm'£nT^z>z.t&nwi£T&$Kmmto 

14. 4>&<<>:*>C : 0. 2-0. 8Sa%^Wt*S<ttfe^ Si : 0. 
5-3. 0ii%t)K(iAl : 0. 2-1. 5iI«OUfn^-*Sfctt (S 
i+Al): 0. 5 — 3. 0ti%^fb, Mn, Ni, C r, Mo, 
V, Cu, W, Ti, Nb, B, Zr, Ta, Hf, C a aK±©-&^7C* 
tP, S, N, 0*©^FRia8W^>fi4fe7C**^WU» JSSP^HWtCFe^&fe 

m&m 1 3 iztzmo&mmto 

15. MfBAl^O. 2M%J^±^jrT£fP3t3*i^T, 0. 3-1. 5fi«% 
IB l 3 fcffift<z>£!bffi#. 

17. HufEi3M^^V>T, (Mn + Ni): 1. 0 — 2. 5fi*%, Cr : 0. 
5-1. 511%, Mo: 0. 3 5li%I^T^Wt^^fcL<IS, 

B:0. 0005-0. 0 0 5li%^tS^<!:^f ttSII^Sl 41: 

18. ?ID^#^i$MtfeoT, #7c9J^*3ViT^< tt>5 0 kg f / 
mm 2 R±©ffiliS^^^^@bTV^^<h^#miT§iS^l 3 fCfBffc© 

Wo 
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2 0. 'Pt£<£h0. 5—1. 5Mm%<D0km&£tfO. 3 — 1. 5li%0 
C ri, V, T i, Zr, Nb, Ta, H f <£>— Q.UUi<7>&&7CiSt£ 0 . 2-2. 

m<Dmitw. mtm&&xsm.m\:m<D-m£k±.&o . 4-4. o#m%, -t*> 
^-rh^7. 5-2 ofti%»t ^nx^-si^ffl^T, ^an^Ata, (s 
ia^Mb$nfce»!j®so-7;i/^>-tf-r wtioigKii^o. 3~o. 
smmxizmmzn. ^<Dmm*\zmuvkitM. ^ikm&&T$mmtm<D-m£k 
±jfio. 4-4. owm%, -t^y^-t h^2~i 5fom%ftffi.2nx^z>zt 

21. HufB-fe^>^-f h>^©C r^^2. 5- 1 Oii%ilill, -fe^> 

'MWttvmmmmmfe* o . 35-0. 8fi»%tcpsu, ^(WfflfCT^ 

5 /imfilTO^t^>^'f h£2-l 5#:«%#tfc£i2\ ££>{C, 
h£l 0-5 0#:|«%^@$-fr^Cl<h^#^<h-r^if^2 0 

2 2 . Mm&mmm<DMm-)jumffiAn\z&^T. mtzmMo a 1 ism^ e> 9 0 

0-10 5 O'CO^AntSSST^l 0#^T^«n^brc^{Ct'^T'g>^ 

m^An^{-<fcoT®ig-r^^<h^#it<i:-r^>if^2 1 iztzmnmmmi 

ttojiDiM?: isot/se c &±t-rz> Z.£\Z&~oTmAnmimifi1kJ& 

2 4. ^te^&O. 2-0. 8li%«^0. 5-1. 5fiS%cD 
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Crt> V, T i , Zr, Nb, T a, H f <D— m&>±.(D&&7im& 0 . 2 — 2. 

m<Di%itM, mt%>)&&ZtmmitW<D-mSX±.tfO. 4-4. 0#31%, -t*> 

SMSit)b<aS^a^lbT. V, Ti, Zr, Nb, Ta, H f CD — ® 
^±<D^&^m^£&£¥^i^0. 2 MmJ^T©^b^*5J;^VSfc«^ 

^wwc^ttj^m^n, ^-©te»j®(D^»^o. 6 5-1. 511%^ 

^/Jfctt^ll^O. 1-0. 7fi«%tcp^$n-5^<hfc^-tr^>^< 

7. 5-2 owmxttWi-znx. ^ib\z^(D^mmm^mmummxn. &um 
mv^nrcmmmm(D^)i^>^ hmmmvmmmmmmto. 3 5-0. 

±t)iO. 4 — 4. Ottm%. h^2~ 1 5fom%ftffi.-£tlT^Z>Zt 

^©#jswj!ipi^M-rd<h^#iS[<t-rsw^2 0-2 4©^-rn^tctB«cD 
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g«j£U '>&<<ht>0. 5-1. 5Mm%(Dmmt. V, Ti, Zr, Nb, 
Ta, Hf©-l«±0^i^O. 2-2. Ofi»%^WT£££t>l;:, ^ 
ft £>©£&7G&j&> 0. 2~5wm©» < gflS#»:fc«fclfiKg 

<£®<D— m£k±&0. 4-4. 0#:«%^fi5[^ftTVi«g)S53^^fflViT, feMS 

gj&*0. 3-0. 8aS9SfciWSE$ft, ^<B#ffi*£B&8B#Ht<BK M2KJ*3«fctf 
M^b#J©-@J^±^0. 4-4. 0#«%^f$nT^5^1gW<!:tS. 
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